Beams with Constraint 


247 


Table 23.3 Nonsymmetrical Loading on Three Supports 
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made. The detailed calculations for simply supported beams, for instance, show 
that the positions of the maximum deflections for various lengths of uniform partial 
loading vary between, say, 0.50L and 0.57L, or 0.50L and 0.43X, depending on the 
relative position of the loading. The variations in the positions of the maximum 
deflections is somewhat wider for built-in beams, ranging from 0.37 L to 0.63L. For¬ 
tunately, for the designer of mechanical and structural hardware, the exact position 
of the maximum deflection is seldom required. 


SPECIAL DESIGN PROBLEMS 

The last category of a common beam variety in design is shown in Fig. 23.1, as the 
fourth case. The problem here is generally made more complex by the requirements 
of finding the best location for supports in minimizing bending moments and de¬ 
flections [125, 126]. An example of a solution for a beam on three supports is given 
in Fig. 23.5. In addition, a couple of cases of unsymmetrical loading for beams with 
three supports are shown in Table 23.3 [120]. 

In reviewing the strength and rigidity of beams fixed at the supports, it would 
immediately appear that such beams should always be stronger than the corre¬ 
sponding beams resting on simple supports. The engineering practice, however, 
shows that built-in beams are often purposely avoided. One of the reasons for this 
is that slight misalignment of the supports during mechanical assembly or unavoid¬ 
able changes in temperature can cause additional stresses of appreciable magnitude. 
Furthermore, any form of fatigue loading on a built-in structure, such as that which 
may be found in a bridge, would tend to alter the original degree of fixity. One 
of the methods of obviating such difficulties is to design using the principle of a 
double-cantilever beam, such as that shown in Fig. 23.2. For instance, by placing 
the hinge at the point of beam deflection, there is no bending moment there to 
resist and the beam will appear to be simply supported by the free ends of the two 
cantilevers. 



